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Abstract 
Technology entrepreneurship is one of the core courses for senior students at the Faculty of Information Science and 
Technology. Through this course, students are introduced into the concepts and the theories of technology entrepreneurship in 
current business environment. This paper describes the transformations that have been done on the teaching and learning 
processes for this course in the past years. The two major problems in teaching are students’ mind-set about entrepreneurship 
and how this course is related to other technology courses. In learning, the course has undergone several transformations to 
ensure effective learning and becomes more student-centred. In the initial stage, this course is conducted based on lectures and
exams. This approach is difficult for the students since they do not have any business background. In the next stage, this course
involved group projects where the students were proposed to study on successful entrepreneurs. Consequently, the students 
were required to do an in-depth interview with technology entrepreneurs. For the next stage, the students were guided to start 
online web-based entrepreneurship projects. Based on our experiences in teaching and implementing multi stages 
transformation in the technology entrepreneurship course, we conclude that the students learn best through interviews and web-
based projects. We also conclude that the focus in technology entrepreneurship course should be in the processes of being an 
entrepreneur, and not on the end result like exams or written assignments. 
© 2011 Published by Elsevier Ltd. Selection and/or peer reviewed under responsibility of the UKM Teaching and Learning 
Congress 2011. 
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1. Introduction 
Entrepreneurship has been identified as a catalyst for economic growth of a nation and enhanced national 
competitiveness at the global level. Recognizing this fact, the Malaysian government has introduces various 
incentives to promote economic growth through entrepreneurship and entrepreneurial development programs. 
Some of these programs are New Economic Policy (1971 -1990), the National Development Policy (1991-2000), 
Vision 2020 (1991-2020) and New Economic Model (2000-2020). 
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Entrepreneurship education in Malaysia is one of the ongoing efforts by the government to develop an 
entrepreneurial culture among the students in schools and higher learning institutions (HLI) in order to meet the 
objective of creating a vibrant entrepreneurial community. Thus, entrepreneurship education in Malaysia is one of 
the strategies implemented to increase the number of entrepreneurs who are capable of  developing innovation and 
technology, and to promote entrepreneurship activities in an effort to achieve industrial society by year 2020 
(Malaysia 2001, 2006). Entrepreneurship education has now been extended throughout the public education 
system. This has been implemented at schools and higher institutions as a way to develop and to enhance the 
entrepreneurial culture among the participants. This culture will strengthen the economy and increase the national 
competitiveness. Researches have shown that entrepreneurship education at the tertiary level can be used to 
develop entrepreneurial characteristics among potential graduates (Ab. Aziz & Zakaria, 2004; Nor Aishah, 2006; 
Hoe & Mohd Salleh Din, 2005). Nor Aishah (2006) stressed that the entrepreneurship curriculum could be 
implemented through a variety of teaching and learning activity whether formal or informal. The awareness of the 
importance of entrepreneurship education is reflected in the increase in course offerings, programs, researches and 
publications by the universities and the demand by students around the world since the 1980s (Kuratko & 
Hodgetts 2004; Baron & Shane 2008; Hisrich et al., 2010). 
Entrepreneurship education at educational institutions is growing in Malaysia (Ministry of Education Malaysia 
1995; Armanurah et al., 2005; Nor Aishah, 2006). Mohd Khairudin and Syed Azizi (2002) found that 
entrepreneurship-related courses have increased in local education institutions. These courses included core 
courses that are required to be taken by all students, elective courses for non-entrepreneurial programs such as 
Computer Science, a degree in entrepreneurship such as Bachelor of Entrepreneurship, and elective courses at a 
postgraduate level. Table 1 summarizes entrepreneurship courses at local education institutions.  
The technology entrepreneurship course at Faculty of Information Science and Technology was first offered in 
1999. It is a core course for all senior year students from computer science, information systems, industrial 
computing, multimedia, and artificial intelligence majors. This course intends to expose the students to the basic 
concepts and the theories of entrepreneurship from various angles. The students are taught the types of 
entrepreneurship, the risks to be faced, the preparation of business plans, and the information technology 
applications. The students are shown the possibility of entrepreneurship as a viable career choice. 
Diversity of students’ background and fields of study are two of the factors that influence teaching and learning 
in course. These factors have significant impacts on the implementations and the effectiveness of the course. Many 
students did not have a basis for entrepreneurship. They had no prior knowledge in issues related to 
entrepreneurship such as risk, finance, marketing, distribution of products, and business planning. Therefore, they 
could not relate between the entrepreneurship course with the computing-related courses. 
The first main challenge in teaching entrepreneurship is to convince and to change the mind-set of the students 
that this entrepreneurship course has an added-value to the computing-based courses they had taken. If the students 
consider the course as an independent course on entrepreneurship, isolated from any other courses, the students 
would not be able to understand the added-value of the course. Therefore, they would only undergo the course just 
to fulfill the necessary requirements for a degree in computing. As a result, the goal to create life-long 
entrepreneurs from the graduates will not be achieved. 
Table 1. Institutions offering entrepreneurship courses at undergrad (u/g) and graduate (g) level. 
Institution Degree(u/g) Core (u/g) Elective(u/g) Elective(g) 
Universiti Utara Malaysia (UUM) y y y y 
Universiti Teknologi Malaysia (UTM) y - y y 
Universiti Teknologi MARA (UiTM) - y - - 
Universiti Pertanian Malaysia y - - y 
Universiti Malaysia Sabah y - - y 
Universiti Kebangsaan Malaysia - y y y 
Universiti Malaya - - y y 
Universiti Islam Antarabangsa - - y - 
Universiti Pendidikan Sultan Idris y - - - 
Universiti Sains Islam Malaysia - - - y 
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Universiti Malaysia Terengganu y y y  
Universiti Malaysia  Perlis - y - - 
Universiti Teknikal Malaysia Melaka - y - - 
Universiti Tun Hussein Onn y y - - 
Students’ background and challenges to change the students’ mind-set toward entrepreneurship are the two 
major issues in teaching and learning in technology entrepreneurship course. Unlike other computing-based 
courses which focus on developing high technical skills, this course focus on exposing the concepts and the know-
how of entrepreneurship. It is impossible for a student to learn and to become a skilled entrepreneur after taking a 
technology entrepreneurship course in four months. 
In this paper, we discuss several approaches in our teaching and learning in technology entrepreneurship course 
as an effort to make this course more interesting, relevant and consistent with the goals of creating life-long 
entrepreneurs. The main contributions that are reusable are; 
1. Changing the focus from the output or end result (exams, written projects) to the process of entrepreneurship 
(in-depth interview, develop real e-commerce site) in the implementation of the course. 
2. Focusing more on students’ exposure on the concepts of entrepreneurship and sharing information with the 
students, rather than expecting them to develop expertise in entrepreneurship. It is highly unlikely they would learn 
everything about entrepreneurship in a one-semester course. 
2. Methodology 
In the initial stage, the implementation of the course is solely based on lectures and exams. At this stage, we 
faced two major problems; lack of suitable entrepreneurship textbooks for references and lack of information about 
successful local entrepreneurs. Most of the textbooks in the market are written in English and focused on 
entrepreneurial activities in other countries. Some of the case studies and discussions were not relevant or 
incomprehensive to Malaysian students.  
For example, one particular textbook told the story of an entrepreneur who had successfully created and sold a 
home device for the end users. The entrepreneur had made a huge profit from the product. To some local students, 
this case study was difficult to understand and to learn from since the home device is not used in Malaysia. 
Therefore, it was difficult for them to appreciate the experiences and the ideas that we wanted them to learn from 
the textbooks because of the differences in culture and way of thinking.  
At the same time, information about successful entrepreneurs in Malaysia obtained from magazine and 
newspapers were scant and inadequate. This shows that there were not many successful local entrepreneurs in 
Malaysia and successful entrepreneurship models from abroad referred. 
To solve the firm issue, we make a transformation by applying a team approaches towards learning. Students 
were asked to do a research on a local entrepreneur without regards to the type of the entrepreneurship activities. 
They need to do a research through library or other appropriate secondary sources. This task was to search for a 
small or a medium size entrepreneurship that has succeed in the past few years. The goal was to give exposure to 
the students about local entrepreneurship environments and successful local entrepreneurs. 
Anyway this approach has given less impact on students because all the information about the entrepreneurship 
could easily be obtained from the Internet. Most students copy-and-paste from various sources from the Internet 
for the final written projects. They did not try to understand or think about relevant issues such as how 
entrepreneurs become successful and what were the challenges for the entrepreneurs in the future. Our main focus 
at this stage was the written project and exams. 
Based on our experience in the first two stages, we took the approach of “learning by example” in the third 
stage. In this stage, the students were asked to do an in-depth interview with a local technology entrepreneur who 
is successful. We defined successful technology entrepreneur as someone who has been in technology-related 
entrepreneurship for the last five years and has achieved significant successes in his activities. The basic concept 
was to enable the students to learn the values and the culture of a successful technology entrepreneur. Many 
students have suspicions and doubts about this requirement because they were not confident of the opportunity to 
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meet and to do an in-depth interview with a successful local entrepreneur. Many students have a low self-esteem 
and fear of failure in doing this task. Our approach is to change their mind-set and to convince them that they 
would not be penalized in terms of grade if they failed in their interview. The students were told that their efforts in 
doing the task and things that they could learn from the process is taken into account 
During this stage, the teaching focus is shifted. We focus more the learning process and what could be learned 
by the students (experiences from the local entrepreneurs, difficulty of setting up an interview, how to conduct 
proper interview, etc.), and not on the written output. 
This was a big transformation that we did in the teaching and learning in this technology entrepreneurship 
course. The shift of focus has allowed the students to approach the successful entrepreneurs. Using this approach, 
the students had successfully interviewed some of the top successful entrepreneurs’ like founder of Sendayu Tinggi 
(cosmetics), founder of HPA (herbal products), founder of Munchy (biscuits) and founder of Az-Zain (organic 
food). 
The students’ successes in completing the in-depth interview had a big impact on their self-confidences and 
attitudes. They began to show changes in their mind-set where they began to see entrepreneurship as a viable 
career choice. Through this assignment, the students had learned that; 
1. Many successful entrepreneurs are ordinary people and they start their entrepreneurship from scratch. 
However, they have a strong competitive nature to succeed. 
2. Many successful entrepreneurs are more than willing to share their experiences, know-how and ideas with 
anyone, especially students. They are willing to provide help to students or anyone who want to venture into 
entrepreneurship. 
The successful implementation of the course during third stage has convinced us that students are able to 
perform activities related to entrepreneurship. After the interview project, some students are interested in 
entrepreneurship and see it as an attractive viable career. Students became more open minded and much easier to 
discuss with about issues in entrepreneurship. We hold that, one important impact of doing the interview was the 
increase of confidences among the students. Initially, they thought that doing the interview was something 
impossible (successful entrepreneurs would simply ignored them , they would not find a successful entrepreneur). 
However, on the contrary, they had been able to do it well and many entrepreneurs were extremely helpful. The 
success of this project has given them a new level confidence. 
In the fourth stage, we tried to network our students with external entrepreneurship communities. The goal was 
to connect with the experts and the entrepreneurs in the technology sectors. We managed to invite Multimedia 
Development Corporation (MDeC), a government organization involved in promoting technology entrepreneurship 
to meet with all the students. During the lecture, MDeC informed the students about various incentives from the 
government to launch a technology-based entrepreneurship, a variety of advanced courses offered to inspiring 
entrepreneurs for free, and a free consultation services for new entrepreneurs. We had also invited several 
successful technology entrepreneurs to give lectures and to hold a meeting session with all the students. This 
approach has succeeded in exposing the students to situations and challenges in local entrepreneurship, especially 
in telecommunication and computing.  
After the fourth stage, we expose the students to the fast changing world of e-commerce. In e-commerce, 
students are taught on how to market products online, how to create an online payment using credit cards, and how 
to build a web site capable of attracting online viewers. In the fifth stage, the goal was for the students to gain 
experiences in starting and managing an online e-commerce site. During this stage, the students were asked to 
build a website to sell any product or offer any service online. During this project, the students were exposed to the 
process of starting a web-based technology company. 
The students were also exposed to the latest web technology such as web site design and development, using 
AdSense or AdWords to generate incomes, measuring the effectiveness of the web-site marketing, and promotion 
using social networking sites. For this project, students were required to do a startup and to manage the startup 
from scratch. Students were required to promote the startup using current technologies such as blogs, wikis, 
Google analytics and Facebook. Among other thing, the students need to have a viable product to sell (Chinese tea, 
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cosmetic tools, bags, and muffins), a promotion plan (using social network, e-mails) and a target marketing plan 
(niche, mass market, students). At the end of the project, students were required to prepare a simple financial report 
showing the level of profit or loss during the given period.  
We observed two interesting factor during the projects; team dynamic and leadership. Some groups have a 
strong dynamic between the team members and these groups accomplished the project without any major 
problems. Each member of the group would contribute his share of effort to the overall goal of the group. 
However, there were some groups that had leadership problems, where each team members seem to be at odd with 
everyone else. These groups tend to have internal frictions and disagreements and their final project were 
unsatisfactory. 
Compared with the projects in the previous stage, the project in the fifth stage involved money investment. In 
this project, the students need to acquire seed funding to start the project. The funding could be from each team 
members or from external sources. The financial obligation had caused the students to work harder in their project 
because if they did the project in a perfunctory fashion, they might lose all their investment. At the end of the 
course, many of the entrepreneurship ventures had a modest profit and a few suffered minor losses.  
Table 2. The table shows the stages of transformation, the teaching and learning approaches, the focus of the technology entrepreneur course 
and the reference text. 
Implementation stage teaching learning Focus references 
First stage (1999-2002) Lecturer-
centered 
Lectures, exams exams English 
references 
Stage 2 (2003-2005) Lecturer-
centered 
Lectures, 
exams, written 
project
Written 
projects, exams 
English 
references 
Stage 3 (2005-2007) Student-
centered 
Lectures, 
exams, in-depth 
interview 
Process, 
learning-by-
example 
Malay references 
Stage 4 (2007-2008) Student-
centered 
Lectures, 
exams, in-depth 
interview, 
external experts 
Process, 
external 
experiences
Malay references 
Stage 5 (2009-now) Student-
centered 
Lectures, 
exams, in-depth 
interview, build 
online business 
Process, 
internal 
experience
Malay references 
Some of the web-based projects that had been successfully implemented and had received favorable responses 
were; 
1. muffin on line 
2. design and printing of wedding cards 
3. design and printing of t-shirts 
4. wedding photo service 
5. sport memorabilia online 
3. Result 
Based on our experiences in implementing the transformations in teaching and learning in technology 
entrepreneurship course as describes in this paper, we concludes that; 
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1. The focus on the process of entrepreneurship in learning and teaching, and not on the output, is capable of 
changing the mind-set of the students. The focus on the process will encourage the students to be bold and 
innovative, and will avoid the ‘fear of failure’ factor among them. 
2. The students need to be exposed to the external entrepreneurship environment. This can be done through 
external networking with entrepreneur communities and relevant government agencies. 
3. The mind-set of the students about entrepreneurship needed to be changed. This process of changing the 
mind-set takes considerable efforts and time. 
4. Many students have the potential to be life-long entrepreneurs. They need to be exposed to the 
entrepreneurships ideas and concepts in their early years in the universities.  
4. Conclusion 
Teaching and learning of technology entrepreneurship is a major challenge due to diversity in students’ 
background, lack of local references and the students’ closed mind-set. To meet this challenge, we have done 
several transformations over several stages. The main contributions from our experiences are a teaching approach 
based on the process of entrepreneurship and a learning approach based on student-centered has produced a good 
result. These two approaches have been able to increase the students’ interest and involvement in entrepreneurship 
course.
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